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(57) ABSTRACT 

Arecoil starter enabling a power-driven device to be coupled 
to a crankshaft of an engine in a state Where the recoil starter 

is mounted to the crankshaft on the same side of the engine 

as the crankshaft is disposed on. A starter housing is pro 

vided on an inside thereof With a reel support shaft Which 

projects coaXially With the crankshaft. A rope reel having a 
recoil rope Wound thereon and a cam, Which transmits 

rotation via centrifugal ratchets to the crankshaft, are rotat 
ably mounted on the reel support shaft While they are 
rotatingly coupled to each other via a damper spring. An 
opening is formed in the reel support shaft so as to extend 

from a distal end thereof near the crankshaft to the outside 

of the starter housing. A drive shaft of the device is coupled 
to the crankshaft inside the opening. 
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RECOIL STARTER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a recoil starter 
having a recoil rope Wound around a rope reel rotatably 
supported on a reel support shaft inside a starter housing, 
Wherein the recoil rope is pulled to rotate the rope reel so that 
a rotational force of the rope reel is transmitted via a resilient 
member to a drive pulley or a ?ywheel magnet coupled to an 
engine to rotate the drive pulley or the ?yWheel magnet, 
Whereby the engine is started. 

[0003] 2. Description of the Related Art 

[0004] A recoil starter is already knoWn in Which a rota 
tional force of a rope reel rotated by pulling a recoil rope is 
transmitted to a cam rotatably supported coaXially With the 
rope reel, Whereby a drive pulley coupled to a crankshaft of 
an engine is rotated via a one-Way rotative mechanism such 
as a centrifugal clutch that engages With and disengages 
from the cam. In this recoil starter, the rope reel and the cam 
are resiliently coupled by a resilient member interposed 
betWeen the rope reel and the cam, so that rotation of the 
rope reel resulting from pulling the recoil rope is transmitted 
to the cam via the resilient member, Whereby a shock 
resulting from ?uctuations in a load of the engine and 
transmitted to an operator’s hand pulling the recoil rope at 
the time the engine is started is absorbed, and the crankshaft 
of the engine is rotated via the cam, the one-Way rotative 
mechanism and the drive pulley by releasing the resilient 
force accumulated in the resilient member by the resilient 
member resiliently being deformed (e.g., see Japanese Util 
ity Model Application Laid-Open Publication No. 
2-149872). 
[0005] A recoil starter is also knoWn that is provided With 
a drive Wheel Which is rotated via a one-Way clutch by a rope 
reel, and a spiral spring serving as an accumulation means 
interposed betWeen the drive Wheel and a cam Which trans 
mits rotation to a crankshaft of an engine, Wherein the rope 
reel is rotated by pulling a recoil rope, the drive Wheel is 
rotated via the one-Way clutch, a rotational force is accu 
mulated in the accumulation means by rotating the drive 
Wheel When a starting load of an engine is large, and the cam 
is rotatingly driven by the rotational force accumulated in 
the accumulation means, Whereby the engine is started (e.g., 
see Japanese Patent Application Laid-Open Publication No. 
2001-132591). 
[0006] In the above-described conventional recoil starters, 
the starter housing is so constructed that one end side thereof 
is open so as to cover one side surface of the engine at Which 
an end portion of the crankshaft is disposed and the starter 
housing is provided With a reel support shaft that is inte 
grally formed on a bottom portion thereof and projects 
therefrom to face the crankshaft of the engine. Structural 
parts such as the rope reel, the drive Wheel and the cam are 
rotatably held on the reel support shaft in such a manner that 
detachment of these parts in an aXial direction is prevented 
by a screW screWed into an end of the reel support shaft. The 
starter housing is mounted to a casing of the engine so that 
an open portion thereof faces the ?yWheel magnet or the 
drive pulley attached to the crankshaft of the engine. 

[0007] In the above-described conventional recoil starters, 
the screW is ?xed at the end of the reel support shaft formed 
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on the starter housing in order to prevent the rope reel, the 
cam and the drive pulley from being detached from the reel 
support shaft. The starter housing is mounted to the side 
surface of the engine at Which the crankshaft is disposed so 
as to receive therein the drive pulley or the ?yWheel magnet 
attached to the crankshaft of the engine. Accordingly, it is 
impossible to couple a device driven by the engine to the 
crankshaft on the side of the engine to Which the recoil 
starter is attached. Also, in a small engine having a canti 
lever-type crankshaft, the crankshaft of the engine is only 
disposed at one side of the engine. Thus, there has been the 
problem that, When a drive shaft of a moWer or the like is 
coupled to the crankshaft, it becomes impossible for the 
recoil starter to be attached. 

SUMMARY OF THE INVENTION 

[0008] The present invention has been made in vieW of the 
foregoing disadvantages of the prior art. 

[0009] Accordingly, it is an object of the present invention 
to provide a recoil starter enabling a poWer-driven device 
driven by an engine to be coupled to a crankshaft of the 
engine in a state Where the recoil starter is mounted to the 
crankshaft on the same side of the engine as the crankshaft 
is disposed on even When the engine has a cantilever-type 
crankshaft. 

[0010] In accordance With the present invention, a recoil 
starter is provided. The recoil starter comprises: a starter 
housing adapted to be attachable to a side of an engine at 
Which an end portion of a crankshaft of the engine is 
disposed; a rope reel rotatably supported inside the starter 
housing and around Which is Wound a recoil rope having an 
end pulled out to the outside of the starter housing; a cam 
rotatably supported coaXially With the rope reel and adapted 
to be rotated by rotation of the rope reel so as to cause the 
crankshaft of the engine to rotate via a one-Way rotative 
mechanism; and a resilient means interposed betWeen the 
rope reel and the cam, for resiliently and rotatingly coupling 
the rope reel and the cam, a rotational force of the rope reel 
rotated by pulling the recoil rope being transmitted to the 
cam via the resilient means, Wherein a reel support shaft for 
rotatably supporting the rope reel and the cam inside the 
starter housing is formed on and projects from an inner 
surface of the starter housing toWard the crankshaft of the 
engine; an opening is formed through a center of the reel 
support shaft in a manner to eXtend from a distal end thereof 
near the crankshaft of the engine to the outside of the starter 
housing; and a drive shaft of a poWer-driven device Which 
is driven by the engine and disposed at the outside of the 
starter housing is coupled to the crankshaft of the engine 
inside the opening. 

[0011] In a preferred embodiment of the present invention, 
the resilient means comprises a damper having one end 
thereof coupled to the rope reel and the other end thereof 
coupled to the cam so that the damper is adapted to buffer 
a shock resulting from ?uctuations in a starting load of the 
engine and transmitted to the cam. 

[0012] In a preferred embodiment of the present invention, 
the damper comprises a torsion coil spring having one end 
thereof engaged With the rope reel and the other end thereof 
engaged With the cam. 
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[0013] In a preferred embodiment of the present invention, 
the damper comprises a spiral spring having one end thereof 
engaged With the rope reel and the other end thereof engaged 
With the cam. 

[0014] In a preferred embodiment of the present invention, 
the one-Way rotative mechanism comprises a cam paWl 
formed on an outer peripheral surface of the cam, and a 
centrifugal ratchet that is provided on a rotating member 
attached to the crankshaft of the engine, the centrifugal 
ratchet adapted to engage With and disengage from the cam 
paWl due to a centrifugal force caused by rotation of the 
rotating member. 

[0015] In a preferred embodiment of the present invention, 
an annular plate is secured to the starter housing so that the 
rope reel and the cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
against the annular plate, Whereby the rope reel and the cam 
are supported so that they are not detached in an aXial 
direction from the reel support shaft. 

[0016] In a preferred embodiment of the present invention, 
the recoil starter further includes a drive Wheel disposed 
betWeen the rope reel and the cam so that the drive Wheel is 
permitted to rotate only in one direction through means of a 
one-Way clutch provided betWeen the rope reel and the drive 
Wheel, Wherein the resilient means is con?gured as an 
accumulation means for accumulating the rotational force of 
the rope reel side, and Wherein the accumulation means is 
interposed betWeen the drive Wheel and the cam so as to 
accumulate a rotational force of the drive Wheel rotated by 
the rope reel, Whereby the cam is rotatingly driven by the 
rotational force accumulated in the accumulation means to 
cause the crankshaft of the engine to rotate. 

[0017] In a preferred embodiment of the present invention, 
the accumulation means comprise a spiral spring having one 
end thereof engaged With the drive Wheel and the other end 
thereof engaged With the cam. Alternatively, the accumula 
tion means may comprise a torsion coil spring having one 
end thereof engaged With the drive Wheel and the other end 
thereof engaged With the cam. 

[0018] In a preferred embodiment of the present invention, 
the recoil starter further comprises a ratchet mechanism 
con?gured by an engagement tooth formed at an outer 
peripheral edge of the drive Wheel and a ratchet supported on 
the starter housing so that the ratchet is engageable With the 
engagement tooth, Wherein the ratchet mechanism permits 
the drive Wheel to rotate only in an engine starting direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is an elevational sectional vieW shoWing a 
recoil starter according to an embodiment of the invention; 

[0020] FIG. 2 is a cross-sectional vieW taken along line 
2-2 of FIG. 1; 

[0021] FIG. 3 is a rear vieW shoWing the recoil starter of 
FIG. 1 prior to attaching the recoil starter to an engine; 

[0022] FIG. 4 is an enlarged elevational sectional vieW 
shoWing an essential part of the recoil starter of FIG. 1; 

[0023] FIG. 5 is a cross-sectional vieW taken along line 
5-5 of FIG. 4; 
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[0024] FIG. 6 is a cross-sectional vieW taken along line 
6-6 of FIG. 4; 

[0025] FIG. 7 is an elevational sectional vieW shoWing a 
recoil starter according to another embodiment of the inven 
tion; 
[0026] FIG. 8 is a cross-sectional vieW taken along line 
8-8 of FIG. 7; 

[0027] FIG. 9 is an elevational sectional vieW shoWing a 
recoil starter according to yet another embodiment of the 
invention; 
[0028] FIG. 10 is an enlarged elevational sectional vieW 
shoWing an essential part of the recoil starter of FIG. 9; 

[0029] FIG. 11 is a rear vieW shoWing the recoil starter of 
FIG. 9 prior to attaching the recoil starter to an engine; and 

[0030] FIG. 12 is a cross-sectional vieW taken along line, 
12-12 of FIG. 10. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0031] The invention Will be described hereinafter on the 
basis of embodiments. FIGS. 1 to 6 shoW a recoil starter 
according to a ?rst embodiment of the invention. As shoWn 
in FIG. 1, the recoil starter includes a starter housing 1 
formed to be attachable to one side of an engine E at Which 
an end portion of a crankshaft C is disposed. A main 
mechanism con?guring the recoil starter is mounted inside 
the starter housing 1. A reel support shaft 4 is integrally 
formed on an inner side of the starter housing 1 so as to 
project toWard the crankshaft C of the engine E. A rope reel 
3 having a recoil rope 2 Wound thereon is rotatably sup 
ported on the reel support shaft 4. One end of the recoil rope 
2 Wound around the rope reel 3 is ?Xed to the rope reel 3, 
and the other end of the recoil rope 2 is pulled out to the 
outside of the starter housing 1. The recoil rope 2 is pulled 
out from the rope reel 3 by gripping and pulling an operating 
handle (not shoWn) joined to the other end of the recoil rope 
2, Whereby the rope reel 3 is rotatingly driven around the reel 
support shaft 4 in a rotational direction in Which the engine 
is started. 

[0032] Arecoil spring 5 is disposed on a side surface of the 
rope reel 3 so as to rotate the rope reel 3 in an opposite 
direction, to thereby reWind the recoil rope 2, Which has 
been pulled out from the rope reel 3 by pulling the recoil 
rope 2, around the rope reel 3. An end portion of an inner 
peripheral side of the recoil spring 5 is ?Xed to the starter 
housing 1, and the other end portion of the outer peripheral 
side of the recoil spring 5 is ?Xed to the rope reel 3. When 
the recoil rope 2 is pulled and the rope reel 3 is rotated in the 
rotational direction in Which the engine E is started, a 
rotational force is accumulated in the recoil spring 5. By 
releasing the recoil rope 2, the rope reel 3 is rotated in the 
opposite direction by the rotational force accumulated in the 
recoil spring 5, Whereby the recoil rope 2 is reWound around 
the rope reel 3. 

[0033] A cam 6 is rotatably supported on a distal end 
portion of the reel support shaft 4 formed on the starter 
housing 1. The cam 6 transmits the rotational force of the 
rope reel 3 to the engine E via a drive pulley 7 joined to the 
crankshaft C of the engine E. Aone-Way rotative mechanism 
that transmits the rotation of the cam 6 in the engine starting 
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direction to the drive pulley 7 is provided between the cam 
6 and the drive pulley 7. As shown in FIG. 2, the one-Way 
rotative mechanism is con?gured by centrifugal ratchets 8, 
Which are disposed on the drive pulley 7 and rotatingly 
activated by centrifugal force, and a plurality of cam paWls 
9, Which are formed on an outer peripheral surface of the 
cam 6 at intervals in a circumferential direction. Rotation of 
the cam 6 is transmitted to the drive pulley 7 by the cam 
paWls 9 engaging With the centrifugal ratchets 8 of the drive 
pulley 7, Whereby the crankshaft C of the engine E is rotated. 
After the engine E has been started, the drive pulley 7 is 
rotated by the engine E, Whereby the centrifugal ratchets 8 
are rotated by a centrifugal force in a direction in Which they 
disengage from the cam paWls 9 and rotational transmission 
betWeen the engine E and the cam 6 is blocked. 

[0034] As shoWn in FIG. 4, annular recesses 10 and 11 are 
respectively formed in mutually opposing side surfaces of 
the rope reel 3 and the cam 6 so that the annular recesses 10 
and 11 face each other. A damper spring 12 con?guring a 
resilient means is received in the annular recesses 10 and 11. 
The damper spring 12 is formed in the shape of a torsion coil 
spring. As shoWn in FIG. 4, one end of the damper spring 
12 is received in a holding groove 13 formed in the rope reel 
3, and the other end of the damper spring 12 is inserted into 
a holding hole 14 formed in the cam 6. Thus, the rope reel 
3 and the cam 6 are resiliently and rotatingly coupled to each 
other through the damper spring 12. Thus, When the rope 
reel 3 is rotated in the engine starting direction by pulling the 
recoil rope 2 and When the rope reel 3 is rotated in the 
direction opposite to the engine starting direction by the 
recoil spring 5, the cam 6 is rotated via the damper spring 12 
in the engine starting direction and the opposite direction, 
respectively. 

[0035] As shoWn in FIGS. 3 and 4, an annular plate 15 is 
secured to the starter housing 1 by screWs in order to 
regulate the movement of the rope reel 3 and the cam 6 
supported on the reel support shaft 4 in an aXial direction 
With respect to the reel support shaft 4. The annular plate 15 
engages With outer peripheral portions of respective side 
surfaces of the rope reel 3 and the cam 6 to regulate the 
movement of the rope reel 3 and the cam 6 in the aXial 
direction of the reel support shaft 4, Whereby the cam 6 and 
the rope reel 3 are prevented from being detached from the 
reel support shaft 4. The cam paWls 9 formed on the cam 6 
project from an opening 15a, Which is formed in a center of 
the annular plate 15, toWard the drive pulley 7 attached to the 
crankshaft C of the engine E. 

[0036] When the rope reel 3 is rotated by pulling the recoil 
rope 2, the drive pulley 7 is rotated by the rotation of the rope 
reel 3 via the damper spring 12, the cam 6 and the centrifugal 
ratchets 8, Whereby the crankshaft C of the engine E coupled 
to the drive pulley 7 is rotated. Although a rotational load is 
increased by starting resistance of the engine E and a 
rotational load of the cam 6 largely ?uctuates to generate a 
shock at this time, the engine E can be smoothly started 
Without the shock being directly transmitted to the recoil 
rope side because the damper spring 12 is tWisted to absorb 
?uctuations of this rotational load. 

[0037] The reel support shaft 4 on the inner side of the 
starter housing 1 is formed to be holloW. An opening 16 is 
formed trough a center portion of the reel support shaft 4 
coaXially With the crankshaft C of the engine E in such a 
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manner that the opening 16 eXtends from a distal end of the 
reel support shaft 4 near the crankshaft C to the outside of 
the starter housing 1. A drive shaft D of a poWer-driven 
device, such as a moWer or the like, to be coupled to the 
crankshaft C and driven by the engine E is inserted from the 
outside of the starter housing 1 and passed through the 
opening 16 of the reel support shaft 4 so that the drive shaft 
D can be coupled to the crankshaft C of the engine E. An 
opening 17 Which has a large inner diameter is formed in an 
outer end portion of the opening 16 of the starter housing 1 
so that a pipe P Which supports an activation mechanism of 
the device, such as a cutter portion of the moWer, is inserted 
in the opening 17. As shoWn in FIG. 4, the pipe P is ?tted 
in the opening 17 so that the device is integrally coupled 
With the engine E via the starter housing 1 enclosing the 
recoil starter. 

[0038] A coupling shaft 20, Which has a through-hole 19 
of a polygonal section formed in a center portion thereof and 
Which is integrally provided With a nut portion 18 for 
attaching and ?xing the drive pulley 7 to the crankshaft C of 
the engine E, is arranged. The coupling shaft 20 is disposed 
inside the opening 16 formed in the center portion of the reel 
support shaft 4 of the starter housing 1 in a state Where the 
nut portion 18 is screWed onto the crankshaft C of the engine 
E in order to attach the drive pulley 7 to the crankshaft C. 
The drive shaft D, Which rotatingly drives a rotary cutter or 
the like of the moWer serving as an eXample of the poWer 
driven device, is disposed in a center portion of the pipe P. 
By inserting an end portion of the drive shaft D into the 
polygonal through-hole 19 of the coupling shaft 20, the 
crankshaft C of the engine E is rotatingly coupled to the 
drive shaft D via the coupling shaft 20, Whereby the rotation 
of the crankshaft C is transmitted to the rotary cutter of the 
moWer. That is, the device can be disposed on the side of the 
engine E Where the end portion of the crankshaft C is 
arranged While the drive shaft D of the device passes through 
the center portion of the recoil starter and is coupled to the 
crankshaft C of the engine E. 

[0039] Next, a recoil starter according to another embodi 
ment of the invention shoWn in FIGS. 7 and 8 Will be 
described. As shoWn in FIG. 7, in the recoil starter accord 
ing to this embodiment, similar to the embodiment described 
above, the rope reel 3 having the recoil rope 2 Wound 
thereon and the cam 6 that transmits rotation to the drive 
pulley 7 attached to the crankshaft C of the engine E are 
rotatably supported on the reel support shaft 4 formed on the 
inner surface of the starter housing 1 attached to one side of 
the engine E. The recoil spring 5 for rotating the rope reel 3 
in the opposite direction to reWind the recoil rope 2 pulled 
out from the rope reel 3 is disposed on the side surface of the 
rope reel 3. The cam paWls 9 are formed on the cam 6 at 
intervals in the circumferential direction thereof. Rotation of 
the cam 6 is transmitted to the engine E via the centrifugal 
ratchets 8 provided on the drive pulley 7. 

[0040] Moreover, in the recoil starter of the present 
embodiment, as shoWn in FIG. 8, the cam 6 is provided 
thereon With a boss portion 6a Which is disposed inside a 
recess formed in the side surface of the rope reel 3. An 
annular recess 21 is formed betWeen an inner peripheral 
surface 3a of the recess of the rope reel 3 and an outer 
peripheral surface of the boss portion 6a of the cam 6. A 
spiral spring 22 serving as a resilient means is received 
inside the annular recess 21. An end portion of an outer 
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peripheral side of the spiral spring 22 is held on the rope reel 
3, and an end portion of the inner peripheral side of the spiral 
spring 22 is held on the boss portion 6a of the cam 6, 
Whereby the rope reel 3 and the cam 6 are resiliently and 
rotatingly coupled via the spiral spring 22. The cam 6 is 
rotated, concurrent With the rotation of the rope reel 3, in the 
engine starting direction and in the opposite direction via the 
spiral spring 22. Also, the spiral spring 22 is adapted to be 
tWisted When the rope reel 3 is relatively rotated With respect 
to the cam 6, Whereby a shock resulting from ?uctuations in 
the load of the cam 6 is buffered and the rotational force of 
the rope reel 3 is accumulated in the spiral spring 22. 

[0041] When the recoil rope 2 is pulled so as to rotate the 
rope reel 3, the rotational force of the rope reel 3 is 
transmitted to the cam 6 via the spiral spring 22, so that the 
rotation of the cam 6 causes the drive pulley 7 to rotate via 
the centrifugal ratchets 8, resulting in the crankshaft C of the 
engine E coupled to the drive pulley 7 being rotated. 
Although the rotational load of the cam 6 is increased by the 
starting resistance of the engine E and a shock resulting from 
the ?uctuations in the rotational load of the cam 6 is 
generated at the rope reel 3 at this time, the spiral spring 22 
interposed betWeen the cam 6 and the rope reel 3 is tWisted 
to absorb the ?uctuations in the load, and the rotational force 
is accumulated in the spiral spring 22. The rotational force 
accumulated in the spiral spring 22 is released at the time the 
engine E is started, so that the engine E can be started more 
smoothly. 

[0042] Similar to the preceding embodiment, the opening 
16 is formed in the center of the reel support shaft 4 
coaxially With the crankshaft C of the engine E. The opening 
16 extends from the distal end of the reel support shaft 4 near 
the crankshaft C to the outside of the starter housing 1. The 
drive shaft D of the poWer-driven device that is driven by the 
engine E and disposed on the outside of the starter housing 
1 can be coupled to the crankshaft C inside the starter 
housing 1. The coupling shaft 20, Which has the through 
hole 19 of a polygonal section formed in the center portion 
thereof and Which is integrally provided With the nut portion 
18 for attaching and ?xing the drive pulley 7 to the crank 
shaft C of the engine E, is arranged. The coupling shaft 20 
is disposed inside the opening 16 in the center portion of the 
reel support shaft 4 formed on the starter housing 1. By 
inserting the drive shaft D of the device from the outside of 
the starter housing 1 and inserting the end portion of the 
drive shaft D into the polygonal through-hole 19 of the 
coupling shaft 20, the crankshaft C of the engine E is 
rotatingly coupled to the drive shaft D via the coupling shaft 
20, so that the rotation of the crankshaft C is transmitted to 
the rotary cutter of the moWer. That is, the device can be 
disposed on the side of the engine E Where the end portion 
of the crankshaft C is arranged While the drive shaft D of the 
device is passed through the center portion of the recoil 
starter and coupled to the crankshaft C of the engine E. 

[0043] Next, a recoil starter according to yet another 
embodiment of the invention shoWn in FIGS. 9 to 12 Will be 
described. As shoWn in FIG. 9, a main mechanism of the 
recoil starter is mounted inside a starter housing 31 that is 
formed to be attachable to one side of an engine E at Which 
an end portion of a crankshaft C is disposed. A reel support 
shaft 34 is integrally formed on the starter housing 31 so as 
to project from an inner Wall surface of the starter housing 
31 toWard the crankshaft C of the engine E. A rope reel 33 
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having a recoil rope 32 Wound thereon, one end of Which is 
pulled out to the outside of the starter housing 31, is 
rotatably supported on the reel support shaft 34. One end of 
the recoil rope 32 Wound around the rope reel 33 is ?xed at 
the rope reel 33, and the other end of the recoil rope 32 is 
pulled out to the outside of the starter housing 31. The recoil 
rope 32 is pulled out from the rope reel 33 by pulling an 
operating handle (not shoWn) joined to an end portion of the 
recoil rope 32, Whereby the rope reel 33 is rotatingly driven 
around the reel support shaft 34 in an engine starting 
direction. 

[0044] A recoil spring 35 is disposed on a side surface of 
the rope reel 33 so as to rotate the rope reel 33 in a direction 
opposite to the engine starting direction, to thereby reWind 
the recoil rope 32, Which has been pulled out by pulling the 
recoil rope 32, around the rope reel 33. One end of an inner 
peripheral side of the recoil spring 35 is ?xed to the starter 
housing 31, and the other end of an outer peripheral side of 
the recoil spring 35 is ?xed to the rope reel 33. When the 
recoil rope 32 is pulled and the rope reel 33 is rotated in the 
direction in Which the engine E is started, a rotational force 
is accumulated in the recoil spring 35. By releasing the 
recoil rope 32 or lessening the pulling force, the rope reel 33 
is rotated in the opposite direction by the rotational force 
accumulated in the recoil spring 35, Whereby the recoil rope 
32 is reWound around the rope reel 33. 

[0045] Adrive Wheel 51 is rotatably supported, so as to be 
adjacent to the rope reel 33, on the reel support shaft 34 
formed on the starter housing 31. A one-Way clutch 52 that 
transmits the rotation of the rope reel 33 in the engine 
starting direction to the drive Wheel 51 is provided betWeen 
the rope reel 33 and the drive Wheel 51. The one-Way clutch 
52 is con?gured by a clutch member 53, a clutch spring 54 
and recesses 55. The clutch member 53 is received inside a 
recess formed in a side surface of the rope reel 33 facing the 
drive Wheel 51, and is urged toWard the drive Wheel 51 by 
the clutch spring 54. The recesses 55, Which are engageable 
With the clutch member 53, are formed in a side surface of 
the drive Wheel 51 facing the clutch member 53. Due to the 
provision of the one-Way clutch 52, When the recoil rope 32 
is pulled, rotation of the rope reel 33 in the engine starting 
direction is transmitted to the drive Wheel 51, Whereas When 
the rope reel 33 is rotated in the opposite direction to reWind 
the recoil rope 32 around the rope reel 33, transmission of 
the rotation of the rope reel 33 is blocked, Whereby the 
rotational force in the opposite direction is not transmitted to 
the drive Wheel 51. 

[0046] Moreover, a cam 36 that transmits rotation to the 
crankshaft C of the engine E is rotatably supported on the 
reel support-shaft 34. As shoWn in FIG. 9, a centrifugal 
clutch mechanism 38, Which con?gures a one-Way rotative 
mechanism that transmits the rotation of the cam 36 in the 
engine starting direction to a ?yWheel magnet 37 that is 
integrally joined to the crankshaft C of the engine E, is 
provided betWeen the cam 36 and the ?yWheel magnet 37. 
The centrifugal clutch mechanism 38 is con?gured by 
centrifugal ratchets 38a, Which are disposed on the ?yWheel 
magnet 37 and rotatingly activated by centrifugal force, and 
cam paWls 39, Which are formed on an outer peripheral 
surface of the cam 36 and With Which the centrifugal ratchets 
38a disengageably engage. Rotation of the cam 36 in the 
engine starting direction is transmitted to the crankshaft C of 
the engine E by engagement of the cam paWls 39 With the 
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centrifugal ratchets 38a of the ?ywheel magnet 37. After the 
engine E has been started, the ?ywheel magnet 37 is rotated 
by the engine E, Whereby the centrifugal ratchets 38a are 
rotated by centrifugal force in a direction in Which they 
disengage from the cam paWls 39 and transmission of 
rotation betWeen the engine E and the cam 36 is blocked. 

[0047] A recess 56 is formed in a side surface of the drive 
Wheel 51 facing the cam 36 so as to be open in one direction. 
A spiral spring 42 con?guring an accumulation means is 
received inside the recess 56. As shoWn in FIG. 12, an outer 
peripheral side end of the spiral spring 42 is held on the drive 
Wheel 51, and an inner peripheral side end of the spiral 
spring 42 is held on the cam 36. The drive Wheel 51 and the 
cam 36 are thus rotatingly coupled via the spiral spring 42. 
When the drive Wheel 51 is rotated by the rope reel 33, the 
cam 36 is rotated via the spiral spring 42. HoWever, When the 
starting load of the engine E becomes large and the rota 
tional resistance of the cam 36 increases to stop the rotation 
of the cam 36, the spiral spring 42 is Wound by the drive 
Wheel 51 that is rotated by the rope reel 33, Whereby the 
rotational force is accumulated in the spiral spring 42. 

[0048] Aratchet mechanism 57 that alloWs the drive Wheel 
51 to rotate only in the engine starting direction is disposed 
betWeen the drive Wheel 51 and the starter housing 31. The 
ratchet mechanism 57 is con?gured by engagement teeth 58 
formed on an outer peripheral edge of the drive Wheel 51 and 
ratchets 59 that engage With and disengage from the engage 
ment teeth 58. The ratchets 59 are each supported on a 
support shaft 60 formed on the starter housing 31 so as to 
slide in an aXial direction of the support shaft 60. The 
ratchets 59 are each urged by a spring in a direction in Which 
the ratchets 59 engage With the engagement teeth 58. When 
the drive Wheel 51 is rotated in the engine starting direction 
due to the rotation of the rope reel 33, the ratchets 59 are 
moved in the direction in Which they disengage from the 
engagement teeth 58 counter to urging force of the springs, 
so that the engagement of the ratchets 59 With the engage 
ment teeth 58 is released, resulting in rotation of the drive 
Wheel 51 being alloWed. HoWever, When the drive Wheel 51 
is to be rotated by the spiral spring 42 in the direction 
opposite to the engine starting direction in a state Where 
rotational force is accumulated in the spiral spring 42, the 
ratchets 59 engage With the engagement teeth 58 so that the 
rotation of the drive Wheel 51 in the opposite direction is 
obstructed. 

[0049] As shoWn in FIGS. 10 and 11, an annular plate 45 
is attached to the starter housing 31 by screWs. An opening 
45a is formed in a center portion of the annular plate 45. The 
outer peripheral portions of the side surfaces of the drive 
Wheel 51 and the cam 36 rotatably supported on the reel 
support shaft 34 engage With an annular portion of the 
annular plate 45, so that movement of the drive Wheel 51 and 
the cam 36 in the aXial direction of the reel support shaft 34 
is regulated, Whereby the drive Wheel 51 and the cam 36 are 
prevented from being detached from the reel support shaft 
34. The cam paWls 39 formed on the cam 36 project from the 
opening 45a formed in the center of the annular plate 45 
toWard the ?yWheel magnet 37 attached to the crankshaft C 
of the engine E. 

[0050] When the drive Wheel 51 is rotated by the rope reel 
33 rotated by pulling the recoil rope 32, rotation is trans 
mitted to the engine E via the spiral spring 42, the cam 36 
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and the centrifugal clutch mechanism 38. HoWever, When 
the rotation of the cam 36 is obstructed by the starting 
resistance of the engine E, the drive Wheel 51 rotated by the 
rope reel 33 Winds up the spiral spring 42 and rotational 
force is accumulated in the spiral spring 42. When the 
pulling force of the recoil rope 32 is lessened, the rope reel 
33 rotates in the opposite direction due to the action of the 
recoil spring 35 to reWind the recoil rope 32, Whereas 
rotation of the drive Wheel 51 in the opposite direction is 
obstructed by the ratchet mechanism 57, so that the rota 
tional force accumulated in the spiral spring 42 is main 
tained Without the drive Wheel 51 rotating in the opposite 
direction. In this manner, When the recoil rope 32 is repeat 
edly pulled and the rotational force accumulated in the spiral 
spring 42 exceeds the starting resistance of the engine E 
acting on the cam 36, the cam 36 is abruptly rotated by the 
rotational force accumulated in the spiral spring 42, Whereby 
the ?yWheel magnet 37 is rotated via the centrifugal ratchet 
mechanism 38, resulting in the engine E being started. 
Although the accumulation means in the present embodi 
ment is con?gured by the spiral spring 42, instead, the 
accumulation means may comprise a torsion coil spring 
having one end thereof engaged With the drive Wheel 51 and 
the other end thereof engaged With the cam 36. 

[0051] An opening 46 is formed in a center portion of the 
reel support shaft 34 formed on the starter housing 31. The 
opening 46 penetrates the reel support shaft 34 to the outside 
of the starter housing 31 on the extension of the crankshaft 
C of the engine E. A drive shaft D of a power-driven device 
to be coupled With the crankshaft C of the engine E is 
inserted from the outside of the starter housing 31 and 
passed through the opening 46 of the reel support shaft 34, 
Whereby the drive shaft D can be coupled to the crankshaft 
C inside the starter housing 31. An opening 47 Which has a 
large inner diameter is formed in an outer end portion of the 
opening 46 of the starter housing 31. The opening 47 has 
?tted therein a pipe P supporting an activation mechanism of 
the device, such as a cutter portion of a moWer, so that the 
device is coupled to the engine E via the starter housing 31 
enclosing the recoil starter. 

[0052] A coupling shaft 50, Which has a through-hole 49 
of a polygonal section formed in a center portion thereof and 
Which is integrally formed With a nut portion 48 that attaches 
and ?Xes the ?yWheel magnet 37 to the crankshaft C of the 
engine E, is provided. The coupling shaft 50 is disposed 
inside the opening 46 formed in the center portion of the reel 
support shaft 34 of the starter housing 31 in a state Where the 
nut portion 48 is screWed onto the crankshaft C in order to 
attach the ?yWheel magnet 37 to the crankshaft C of the 
engine E. The drive shaft D that drives a rotary cutter or the 
like of the moWer is disposed in the center portion of the pipe 
P coupling the moWer to the engine E. By inserting an end 
portion of the drive shaft D into the polygonal through-hole 
49 of the coupling shaft 50, the crankshaft C of the engine 
E and the drive shaft D are coupled via the coupling shaft 50 
While the drive shaft D passes through the recoil starter, 
Whereby the rotation of the crankshaft C is transmitted to the 
rotary cutter of the moWer. That is, the device can be 
disposed on the side of the engine E Where the end portion 
of the crankshaft C is arranged While the drive shaft D of the 
device passes through the center portion of the recoil starter 
and is coupled to the crankshaft C of the engine E. 
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[0053] As described above, according to the invention, the 
opening that extends to the outside of the starter housing 
along the axial line of the crankshaft of the engine is formed 
in the center portion of the reel support shaft formed on the 
starter housing, and the drive shaft of the device is coupled 
to the crankshaft of the engine inside the opening. Such 
construction permits rotational output of the crankshaft of 
the engine to be taken out to the outside of the starter 
housing While passing through the center portion of the 
starter housing via the opening of the reel support shaft. 
Accordingly, it is possible to dispose the recoil starter 
betWeen the engine and the device driven by the engine even 
When the engine has a cantilever-type crankshaft disposed 
only at one side thereof. 

[0054] In one embodiment of the invention, the damper, 
such as a torsion coil spring or a spiral spring, is interposed 
betWeen the rope reel and the cam, so that a shock resulting 
from ?uctuations in the starting load of the engine can be 
buffered by the damper and is not transmitted to the rope 
reel. Moreover, since the rotational force of the rope reel is 
accumulated in the damper and the rotational force thus 
accumulated is released to start the engine, the engine can be 
started easily. 

[0055] In one embodiment of the invention, since the drive 
Wheel is interposed betWeen the rope reel and the cam and 
the accumulation means is disposed betWeen the drive Wheel 
and the cam, the rotational force is accumulated in the 
accumulation means by repeatedly pulling the recoil rope, so 
that the crankshaft of the engine can be rotated by the 
rotational force accumulated in the accumulation means. 
Thus, it is possible for the engine to be started easily. 

[0056] While illustrative and presently preferred embodi 
ments of the present invention have been described in detail 
herein, it is to be understood that the inventive concepts may 
be otherWise variously embodied and employed and that the 
appended claims are intended to be construed to include 
such variations eXcept insofar as limited by the prior art. 

What is claimed is: 
1. A recoil starter comprising: 

a starter housing adapted to be attachable to a side of an 
engine at Which an end portion of a crankshaft of the 
engine is disposed; 

a rope reel rotatably supported inside said starter housing 
and around Which is Wound a recoil rope having an end 
pulled out to the outside of said starter housing; 

a cam rotatably supported coaXially With said rope reel 
and adapted to be rotated by rotation of said rope reel 
so as to cause said crankshaft of the engine to rotate via 

a one-Way rotative mechanism; and 

a resilient means, interposed betWeen said rope reel and 
said cam, for resiliently and rotatingly coupling said 
rope reel and said cam, a rotational force of said rope 
reel rotated by pulling said recoil rope being transmit 
ted to said cam via said resilient means; Wherein 

a reel support shaft for rotatably supporting said rope 
reel and said cam inside said starter housing is 
formed on and projects from an inner surface of said 
starter housing toWard the crankshaft of the engine; 
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an opening is formed through a center of said reel 
support shaft in a manner to eXtend from a distal end 
thereof near the crankshaft of the engine to the 
outside of said starter housing; and 

a drive shaft of a poWer-driven device Which is driven 
by the engine and disposed at the outside of said 
starter housing is coupled to the crankshaft of the 
engine inside said opening. 

2. The recoil starter according to claim 1, Wherein said 
resilient means comprises a damper having one end thereof 
coupled to said rope reel and the other end thereof coupled 
to said cam so that said damper is adapted to buffer a shock 
resulting from ?uctuations in a starting load of the engine 
and transmitted to said cam. 

3. The recoil starter according to claim 2, Wherein said 
damper comprises a torsion coil spring having one end 
thereof engaged With said rope reel and the other end thereof 
engaged With said cam. 

4. The recoil starter according to claim 2, Wherein said 
damper is a spiral spring having one end thereof engaged 
With said rope reel and the other end thereof engaged With 
said cam. 

5. The recoil starter according to claim 2, Wherein said 
one-Way rotative mechanism comprises a cam paWl formed 
on an outer peripheral surface of said cam and a centrifugal 
ratchet provided on a rotating member Which is attached to 
the crankshaft of the engine, said centrifugal ratchet being 
adapted to engage With and disengage from said cam paWl 
due to a centrifugal force caused by rotation of said rotating 
member. 

6. The recoil starter according to claim 3, Wherein said 
one-Way rotative mechanism comprises a cam paWl formed 
on an outer peripheral surface of said cam and a centrifugal 
ratchet provided on a rotating member Which is attached to 
the crankshaft of the engine, said centrifugal ratchet being 
adapted to engage With and disengage from said cam paWl 
due to a centrifugal force caused by rotation of said rotating 
member. 

7. The recoil starter according to claim 4, Wherein said 
one-Way rotative mechanism comprises a cam paWl formed 
on an outer peripheral surface of said cam and a centrifugal 
ratchet provided on a rotating member Which is attached to 
the crankshaft of the engine, said centrifugal ratchet being 
adapted to engage With and disengage from said cam paWl 
due to a centrifugal force caused by rotation of said rotating 
member. 

8. The recoil starter according to claim 2, Wherein an 
annular plate is secured to said starter housing so that said 
rope reel and said cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
against said annular plate, Whereby said rope reel and said 
cam are supported so that they are not detached in an aXial 
direction from said reel support shaft. 

9. The recoil starter according to claim 3, Wherein an 
annular plate is secured to said starter housing so that said 
rope reel and said cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
against said annular plate, Whereby said rope reel and said 
cam are supported so that they are not detached in an aXial 
direction from said reel support shaft. 

10. The recoil starter according to claim 4, Wherein an 
annular plate is secured to said starter housing so that said 
rope reel and said cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
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against said annular plate, whereby said rope reel and said 
cam are supported so that they are not detached in an aXial 
direction from said reel support shaft. 

11. The recoil starter according to claim 5, Wherein an 
annular plate is secured to said starter housing so that said 
rope reel and said cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
against said annular plate, Whereby said rope reel and said 
cam are supported so that they are not detached in an aXial 
direction from said reel support shaft. 

12. The recoil starter according to claim 6, Wherein an 
annular plate is secured to said starter housing so that said 
rope reel and said cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
against said annular plate, Whereby said rope reel and said 
cam are supported so that they are not detached in an aXial 
direction from said reel support shaft. 

13. The recoil starter according to claim 7, Wherein an 
annular plate is secured to said starter housing so that said 
rope reel and said cam are brought at outer peripheral 
portions of respective side surfaces thereof into abutment 
against said annular plate, Whereby said rope reel and said 
cam are supported so that they are not detached in an aXial 
direction from said reel support shaft. 

14. The recoil starter according to claim 1, further com 
prising a drive Wheel disposed betWeen said rope reel and 
said cam so that said drive Wheel is permitted to rotate only 
in one direction through means of a one-Way clutch provided 
betWeen said rope reel and said drive Wheel, Wherein 

said resilient means is con?gured as an accumulation 
means for accumulating the rotational force of the rope 
reel side, and Wherein 
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said accumulation means is interposed betWeen said 

drive Wheel and said cam so as to accumulate a 

rotational force of said drive Wheel rotated by said 

rope reel, Whereby said cam is rotatingly driven by 
the rotational force accumulated in said accumula 

tion means to cause the crankshaft of the engine to 

rotate. 

15. The recoil starter according to claim 14, Wherein said 

accumulation means comprises a spiral spring having one 
end thereof engaged With said drive Wheel and the other end 
thereof engaged With said cam. 

16. The recoil starter according to claim 14, further 

comprising a ratchet mechanism con?gured by an engage 
ment tooth formed at an outer peripheral edge of said drive 

Wheel and a ratchet supported on said starter housing so that 

said ratchet is engageable With said engagement tooth, 
Wherein said ratchet mechanism permits said drive Wheel to 

rotate only in an engine starting direction. 

17. The recoil starter according to claim 15, further 
comprising a ratchet mechanism con?gured by an engage 
ment tooth formed at an outer peripheral edge of said drive 
Wheel and a ratchet supported on said starter housing so that 

said ratchet is engageable With said engagement tooth, 
Wherein said ratchet mechanism permits said drive Wheel to 
rotate only in an engine starting direction. 


